Objectives-To determine HLA-DR4 and DRI allele frequencies in a series of patients with newly diagnosed early inflanmmatory arthritis. Methods-HLA-DR1 and DR4 frequencies were determined by oligonucleotide typing of 208 patients classified as having either rheumatoid arthritis (RA) or undifferentiated inflammatory polyarthritis. Results-The frequency of occurrence of DR4 in these patients with RA did not differ significantly from that in controls in the United Kingdom (42 v 37%). HLA-DRI was increased in the group with inflammatory polyarthritis (25 v 18%). Conclusions-The frequency ofDR4 is not increased in newly diagnosed community based patients with RA. This supports the hypothesis that DR4 is less important as a marker for susceptibility to RA than it is for disease persistence or severity.
The aetiology of rheumatoid arthritis (RA) remains unknown; however, the strong association' between RA and HLA-DR4 that has been clearly shown in many groups2 suggests that a genetic contribution to its development is important. The tions. Conversely, a lower DR4 frequency was seen in newly diagnosed patients with RA attending an early arthritis clinic.9 No association between RA and DR4 was observed in a community based study of the prevalence of RA in The Netherlands.'0
The Norfolk Arthritis Register was established to study the incidence and prognosis of RA in the Norwich Health Authority, United Kingdom" (population 478 000). This study provides an ideal opportunity to study further the relation between HLA and the initiation, progression, and severity of RA. We present our findings for cases referred during the first year of the study. The polymerase chain reaction product was monitored for amplification and contamination on a 1 2% agarose gel, stained with ethidium bromide, then dot blotted onto nylon membrane (Amersham Hybond-N) and hybridised with oligonucleotide probes specific for DRB1*01 and DRB1*04:
1001 (DRB*01) TAA GT7TTGA ATG TCA l-l 1004 (DRB1*04) GAG CAG GTT AAA CAT GAG 1008 (DRBl*l0)GAG GAG GTTAAGlTT GAG All probes were 3' end labelled with digoxigenin. Washes were all performed in 3 M tetramethylammonium chloride solution at 53°C and detection was via an alkaline phosphatase antibody to digoxigenin and 3-(2'-spirodamantane)-4-methoxy-4-(3'-phosphoryloxy)-phenyl-1,2-dioxetane. 13 DNA from patients positive for DRI was also amplified with DR1 specific primers from the XIth International Histocompatibility Workshop Tables 1 and 2 give the frequencies of HLA-DR4 and DRI in the controls and patient subgroups respectively; HLA-DR10 has not been included as only one patient and one of the controls was positive for this antigen. The frequency of HLA-DR4 was not significantly different between controls (37%) and either the patients with RA as a whole (42%) or the subgroup who were positive for rheumatoid factor (46%). There was also no increase in HLA-DR4 frequency (33%) in the patients with inflammatory polyarthritis compared with controls. There was no significant difference in HLA-DR1 frequency between controls (20%) and patients with RA (20%), though the frequency of DRI was increased in the inflammatory polyarthritis group as a whole (25%) and this increase was significant in the rheumatoid factor negative inflammatory polyarthritis group (28%). In the controls and the patients with inflammatory polyarthritis, HLA-DR1 alleles were largely accounted for by HLA-DRB1*0101. Of the patients with RA, 47 (53%) had been referred to hospital. The frequency of DR4 in these patients (40%) was similar to that in the patients with RA not referred to hospital (43%).
Discussion
These results show that the frequencies of DR4 and DR1 are not increased in patients with newly diagnosed RA in the community. This is in contrast with the HLA associations seen in hospital based RA studies and supports the suggestion that HILA-DR4 and DR1 are not markers for RA disease susceptibility. The possibility remains that HLA-DR4 and perhaps other DR alleles carrying the shared RA epitope are associated with disease severity and chronicity. As many measures of disease severity are largely dependent on disease duration, it will be difficult to resolve this distinction. A relation between HLA-DR4 and RA persistence would explain the high frequency of HLA-DR4 (82-3%) reported in patients with RA who had been followed up for 25 years.5 "' If HLA is associated with long term RA, this would indicate a direct involvement of DR4 in driving the disease process of RA.
All general practitioners in the health authority were recruited into the study. It is too early to be sure whether those general practitioners who have not yet reported a patient are not complying with the study. The general practitioners referred approximately half of the patients with RA to hospital. A number of factors may prompt referral, but it might be expected that patients with a more severe disease onset would be more likely to be referred. It is perhaps surprising that no difference in DR4 frequency was seen between patients with RA referred to hospital and those not referred. An acute disease onset may, however, be associated with a good long term prognosis. The patients with RA recruited into the Norwich Arthritis Register study are followed up annually and their disease outcome is documented. It will therefore be possible to explore the relation between the possession of the shared epitope and disease severity and duration.
HLA-DR1 has been shown to be associated with RA in a number of population studies2 and this has been explained by the shared epitope sequence. The observation that HLA-DR1 is also associated with early inflammatory polyarthritis may indicate that DR1 is also a marker for a range of disorders. A previous study has shown an association between DR1 and seronegative RA. '5 In addition, we have observed an increased frequency of DRI in patients with late onset pauciarticular juvenile chronic arthritis (TMomson W, Donn R, Robertson L, Carthy D, Ollier WER, Holt L, unpublished data). Adult onset RA is known to be a heterogeneous disease and some of this heterogeneity may be due to distinct persistent arthropathies which are associated with DR1 but not DR4.
These questions will be addressed as the patients identified in this community based population study are followed up longitudinally.
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